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Mr.	
  Qu	
  Qi,	
  P.G.	
  
North	
  Carolina	
  Department	
  of	
  Environment	
  and	
  Natural	
  Resources	
  
Division	
  of	
  Waste	
  Management	
  
1646	
  Mail	
  Service	
  Center	
  
Raleigh,	
  North	
  Carolina	
  27699-­‐1646	
  

Report	
   on	
   Remedial	
   Process	
   Modifications	
   at	
   the	
   Seaboard	
   Group	
   II	
   and	
   City	
   of	
   High	
  
Point	
  Riverdale	
  Drive	
  Landfill	
  Site	
  in	
  Jamestown,	
  North	
  Carolina	
  

Dear	
  Mr.	
  Qi:	
  

Seaboard	
  Group	
  II	
  and	
  the	
  City	
  of	
  High	
  Point	
  (collectively	
  herein	
  the	
  “Parties”)	
  provide	
  you	
  this	
  
report	
  explaining	
  the	
  reasons	
  for,	
  and	
  design	
  of,	
  the	
  modifications	
  to	
  the	
  remedial	
  treatment	
  
system	
  at	
  the	
  former	
  Seaboard	
  Chemical	
  Corporation	
  facility	
  and	
  closed	
  Riverdale	
  Drive	
  Landfill	
  
(collectively	
  herein	
  the	
  “Site”).	
  The	
  Remedial	
  Action	
  Pre-­‐Construction	
  Report	
  for	
  the	
  mechanical	
  
treatment	
  systems	
  (PCR)	
  was	
  submitted	
  to	
  North	
  Carolina	
  Department	
  of	
  Environment	
  and	
  
Natural	
  Resources	
  (NCDENR)	
  on	
  December	
  28,	
  2009.	
  	
  The	
  report	
  was	
  subsequently	
  approved	
  by	
  
NCDENR,	
  Division	
  of	
  Waste	
  Management	
  on	
  March	
  22,	
  2010.	
  	
  

At	
  this	
  time,	
  the	
  remedial	
  treatment	
  systems	
  at	
  the	
  Site,	
  as	
  described	
  in	
  the	
  approved	
  Pre-­‐
construction	
  Report,	
  has	
  been	
  installed	
  and	
  is	
  operational.	
  The	
  automation	
  and	
  irrigation	
  
upgrades,	
  as	
  well	
  as	
  most	
  other	
  items	
  that	
  were	
  known	
  to	
  be	
  required	
  for	
  initial	
  startup	
  and	
  
testing,	
  were	
  complete	
  during	
  the	
  first	
  quarter	
  of	
  2013.	
  The	
  Parties	
  are	
  currently	
  in	
  the	
  process	
  
of	
  revising,	
  modifying	
  and	
  adding	
  certain	
  components	
  due	
  to	
  unexpectedly	
  high	
  metals	
  
concentrations	
  in	
  the	
  leachate.	
  	
  

Reasons	
  for	
  the	
  Modifications	
  
Recently	
  it	
  was	
  determined	
  that	
  the	
  levels	
  of	
  iron	
  and	
  magnesium	
  in	
  the	
  leachate	
  and	
  
groundwater	
  were	
  significantly	
  higher	
  during	
  treatment	
  system	
  operation	
  than	
  those	
  detected	
  
during	
  earlier	
  testing	
  and	
  used	
  for	
  the	
  process	
  design	
  submitted	
  in	
  the	
  PCR.	
  Neither	
  the	
  
advanced	
  oxidation	
  process	
  (AOP+)	
  system	
  nor	
  the	
  phytoremediation	
  system	
  can	
  tolerate	
  the	
  
higher	
  metals	
  levels	
  that	
  would	
  have	
  resulted	
  from	
  the	
  higher	
  inlet	
  concentrations	
  to	
  the	
  
existing	
  system	
  as	
  proposed	
  in	
  the	
  PCR.	
  The	
  existing	
  Metals	
  Removal	
  Vat	
  was	
  not	
  designed	
  to	
  
handle	
  the	
  increase	
  in	
  metals	
  loading.	
  At	
  first,	
  this	
  was	
  thought	
  to	
  possibly	
  be	
  a	
  temporary	
  
spike	
  in	
  metal	
  concentrations	
  due	
  to	
  initial	
  system	
  operations.	
  However,	
  was	
  later	
  determined	
  
to	
  be	
  an	
  indication	
  of	
  an	
  apparently	
  chronic	
  high	
  level	
  of	
  metals,	
  particularly	
  in	
  the	
  leachate.	
  	
  

Once	
  the	
  system	
  was	
  started	
  up	
  after	
  the	
  automation	
  and	
  irrigation	
  upgrades	
  were	
  complete,	
  
samples	
  were	
  collected	
  from	
  all	
  of	
  the	
  leachate	
  collection	
  tanks	
  and	
  certain	
  groundwater	
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observation	
  wells	
  at	
  the	
  Site.	
  The	
  samples	
  were	
  collected	
  from	
  each	
  leachate	
  tank,	
  the	
  
Northern	
  Intermittent	
  Stream	
  (NIS)	
  Sump	
  and	
  Deep	
  River	
  Observation	
  wells	
  (OWDR)	
  -­‐1,	
  OWDR-­‐
2,	
  OWDR-­‐3	
  and	
  OWDR-­‐4.	
  The	
  results	
  of	
  those	
  analyses	
  are	
  presented	
  in	
  the	
  following	
  table.	
  
Table	
  1	
  –	
  Initial	
  Sample	
  Results	
  

Parameter	
   OW-­‐
DR1	
  

OW-­‐
DR2	
  

OW-­‐
DR3	
  

OW-­‐
DR4	
  

LCHT-­‐
1	
  

LCHT-­‐
2	
  

LCHT-­‐
3	
  

LCHT-­‐
4	
  

LCHT-­‐
5	
  

NIS	
  
SUMP	
   Comp	
   Average*	
  

TDS	
   976	
   1030	
   1430	
   808	
   1320	
   2600	
   4700	
   3960	
   808	
   1100	
   2190	
   1902	
  
TSS	
   4	
   26	
   2.5	
   4	
   220	
   98	
   36	
   226	
   56	
   94	
   123	
   80.86	
  
Nitrate	
  -­‐N	
  	
   <0.10	
   <0.10	
   <0.10	
   <0.10	
   <0.10	
   <0.10	
   0.11	
   0.68	
   <0.10	
   0.33	
   0.26	
   0.3	
  
Nitrite	
  -­‐N	
   <0.10	
   <0.10	
   <0.10	
   <0.10	
   <0.10	
   <0.10	
   0.11	
   0.35	
   <0.10	
   0.20	
   <0.10	
   0.15	
  
Iron,	
  total	
   8.71	
   8.52	
   0.37	
   4.44	
   44.90	
   34.10	
   34.70	
   93.80	
   16.80	
   44.5	
   32.50	
   29.39	
  
Total	
  Mn	
   8.19	
   6.44	
   1.22	
   7.57	
   0.335	
   0.408	
   0.633	
   0.445	
   2.68	
   4.06	
   1.55	
   3.048	
  
Total	
  Mg	
   92.9	
   84.5	
   143.0	
   78.9	
   52.1	
   74.3	
   61.7	
   83.9	
   42.6	
   58.7	
   58.6	
   75.56	
  
Total	
  Na	
   44.8	
   43.4	
   27.5	
   45.1	
   197.0	
   512.0	
   932.0	
   853.0	
   85.2	
   151.0	
   404.0	
   299.55	
  
pH,	
  lab	
   NA	
   NA	
   NA	
   6.2	
   6.5	
   6.6	
   7.1	
   7.4	
   6.2	
   6.6	
   7.4	
   6.75	
  
pH,	
  field	
   6.6	
   7.7	
   6.1	
   7.3	
   7.1	
   7.3	
   7.5	
   7.8	
   7.3	
   7.5	
   7.9	
   7.28	
  

The	
  total	
  metals	
  concentrations	
  in	
  leachate	
  tanks	
  (LCHT)	
  1	
  through	
  5	
  and	
  the	
  Northern	
  
Intermittent	
  Stream	
  (NIS)	
  sump	
  during	
  this	
  sampling	
  event	
  were	
  all	
  considerable	
  higher	
  than	
  
the	
  10	
  mg/l	
  expected	
  from	
  earlier	
  sampling	
  events	
  such	
  as	
  those	
  collected	
  during	
  the	
  PhotoCat	
  
pilot	
  study.	
  The	
  LCHT	
  tanks	
  and	
  NIS	
  sump	
  iron	
  levels	
  averaged	
  44.8	
  mg/l	
  of	
  total	
  iron,	
  which	
  is	
  
over	
  four	
  times	
  what	
  was	
  anticipated	
  in	
  the	
  system	
  design	
  included	
  in	
  the	
  PCR.	
  The	
  reason	
  for	
  
the	
  increase	
  is	
  beyond	
  the	
  scope	
  of	
  this	
  report	
  and	
  undetermined	
  at	
  this	
  time;	
  however,	
  neither	
  
the	
  PhotoCat	
  system	
  nor	
  the	
  phytoremediation	
  system	
  can	
  tolerate	
  metals	
  at	
  the	
  determined	
  
concentrations.	
  

Therefore,	
  the	
  Parties	
  determined	
  that	
  the	
  amount	
  of	
  sludge	
  generated	
  by	
  this	
  increase	
  in	
  
average	
  metals	
  concentration	
  would	
  result	
  in	
  frequent	
  stoppages	
  of	
  the	
  process	
  to	
  remove	
  the	
  
metals	
  precipitate	
  residues	
  from	
  the	
  metals	
  removal	
  vat	
  even	
  if	
  it	
  could	
  be	
  modified	
  to	
  remove	
  
the	
  metals	
  to	
  levels	
  below	
  the	
  concentrations	
  needed	
  prior	
  to	
  final	
  treatment.	
  Therefore	
  the	
  
Parties	
  decided	
  that	
  modifications	
  to	
  the	
  mechanical	
  system	
  to	
  address	
  the	
  need	
  to	
  remove	
  
additional	
  metals	
  were	
  required.	
  The	
  modifications	
  are	
  underway	
  at	
  this	
  time	
  and	
  the	
  progress	
  
is	
  on	
  schedule	
  to	
  conform	
  to	
  that	
  approved	
  in	
  Technical	
  Memorandum	
  E-­‐7.	
  Once	
  these	
  
modifications	
  are	
  complete,	
  the	
  Parties	
  will	
  resume	
  startup	
  testing	
  by	
  rerunning	
  the	
  initial	
  
alarm	
  and	
  interlock	
  testing	
  prior	
  to	
  beginning	
  the	
  planned	
  drawdown	
  test.	
  At	
  this	
  time,	
  the	
  
Parties	
  believe,	
  and	
  are	
  using	
  best	
  efforts,	
  to	
  be	
  ready	
  for	
  full	
  operation	
  by	
  January	
  1,	
  2014.	
  

Modification	
  Design	
  
Pilot	
  Testing	
  

The	
  initial	
  step	
  in	
  the	
  design	
  of	
  the	
  modified	
  process	
  was	
  to	
  conduct	
  a	
  pilot	
  study.	
  The	
  goal	
  of	
  
the	
  pilot	
  study	
  performed	
  by	
  the	
  Parties	
  in	
  March	
  and	
  April	
  2013	
  was	
  to	
  attempt	
  to	
  determine	
  
the	
  effects	
  of	
  fine	
  bubble	
  aeration,	
  pH	
  adjustment,	
  filtration	
  and	
  settling	
  on	
  the	
  combined	
  
leachate	
  and	
  groundwater	
  flowing	
  through	
  the	
  treatment	
  system	
  at	
  various	
  stages	
  in	
  the	
  
process.	
  This	
  included	
  at	
  the	
  inlet	
  to	
  Lift	
  Station	
  (LS)-­‐1,	
  the	
  inlet	
  to	
  LS-­‐2	
  and	
  at	
  the	
  outlet	
  of	
  the	
  
existing	
  metals	
  vat	
  in	
  the	
  final	
  treatment	
  area.	
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In	
  determining	
  the	
  most	
  effective	
  resolution	
  to	
  these	
  problems,	
  the	
  Parties	
  referred	
  to	
  work	
  
performed	
  much	
  earlier	
  in	
  the	
  remedial	
  action,	
  in	
  support	
  of	
  the	
  Feasibility	
  Study,	
  by	
  ERM-­‐NC,	
  
PC.	
  In	
  a	
  report	
  authored	
  by	
  Dr.	
  Richard	
  Brown	
  several	
  methods	
  of	
  iron	
  and	
  other	
  metals	
  control	
  
were	
  explored,	
  including	
  sequestration,	
  chelation,	
  ion	
  exchange	
  and	
  aeration.	
  The	
  only	
  method	
  
determined	
  to	
  be	
  operationally	
  and	
  economically	
  feasible	
  at	
  the	
  Site	
  was	
  aeration.	
  	
  

In	
  past	
  testing,	
  the	
  concentrations	
  of	
  iron	
  and	
  other	
  metals	
  detected	
  in	
  the	
  combined	
  
groundwater	
  and	
  leachate	
  had	
  been	
  reported	
  to	
  be	
  low.	
  During	
  the	
  pilot	
  testing	
  of	
  the	
  
advanced	
  oxidation	
  system	
  (AOP),	
  and	
  other	
  testing	
  performed	
  earlier,	
  the	
  concentration	
  of	
  
iron,	
  in	
  particular,	
  was	
  indicated	
  to	
  be	
  in	
  the	
  range	
  of	
  10	
  to	
  20	
  mg/l.	
  Recent	
  testing	
  has	
  
determined	
  that,	
  particularly	
  in	
  the	
  leachate,	
  the	
  iron	
  level	
  is	
  much	
  higher,	
  sometimes	
  in	
  the	
  
range	
  of	
  100	
  to	
  120	
  mg/l	
  and	
  averaging	
  approximately	
  45	
  mg/L.	
  It	
  was	
  therefore	
  concluded	
  it	
  
would	
  be	
  necessary	
  to	
  address	
  the	
  iron	
  and	
  other	
  metals	
  in	
  that	
  process	
  flow	
  to	
  avoid	
  fouling	
  of	
  
pipes	
  and	
  equipment.	
  In	
  addition,	
  it	
  would	
  be	
  necessary	
  to	
  remove	
  most	
  of	
  the	
  iron	
  and	
  other	
  
metals	
  from	
  the	
  groundwater	
  flow	
  as	
  it	
  enters	
  the	
  system	
  rather	
  than	
  in	
  the	
  main	
  treatment	
  
structure	
  to	
  avoid	
  fouling	
  the	
  pipes	
  inside	
  Lift	
  Station	
  2	
  (LS-­‐2)	
  and	
  the	
  main	
  treatment	
  structure.	
  

This	
  seemed	
  to	
  require	
  the	
  system	
  design	
  be	
  modified	
  to	
  add	
  aeration	
  at	
  LS-­‐1	
  and	
  the	
  
installation	
  of	
  a	
  new	
  pretreatment	
  process	
  to	
  include	
  a	
  larger	
  filter	
  and	
  an	
  air	
  stripper	
  system	
  to	
  
process	
  the	
  combined	
  flow	
  of	
  all	
  groundwater	
  and	
  leachate	
  prior	
  to	
  it	
  entering	
  the	
  main	
  
treatment	
  system.	
  It	
  was	
  also	
  determined	
  that	
  this	
  will	
  require	
  a	
  new	
  building,	
  because	
  the	
  
floors	
  installed	
  in	
  the	
  existing	
  structures	
  were	
  not	
  capable	
  of	
  supporting	
  the	
  weight	
  of	
  the	
  
properly	
  sized	
  filter	
  bodies	
  once	
  they	
  were	
  full	
  of	
  water.	
  

Based	
  upon	
  this	
  information	
  a	
  pilot	
  study	
  was	
  scoped	
  and	
  performed	
  to	
  simulate	
  a	
  proposed	
  
process	
  design.	
  This	
  modification	
  would	
  consist	
  of	
  aeration	
  at	
  LS-­‐1,	
  followed	
  by	
  aeration	
  and	
  
filtration	
  in	
  a	
  new	
  portion	
  of	
  the	
  pretreatment	
  system	
  prior	
  to	
  the	
  combined	
  flows	
  entering	
  LS-­‐
2	
  for	
  final	
  pretreatment	
  before	
  either	
  being	
  further	
  processed	
  by	
  the	
  AOP+,	
  and	
  discharged	
  to	
  
the	
  City	
  of	
  High	
  Point	
  Eastside	
  Wastewater	
  Treatment	
  Plant,	
  or	
  used	
  to	
  irrigate	
  the	
  
phytoremediation	
  system	
  on	
  the	
  closed	
  Riverdale	
  Drive	
  Landfill	
  cap.	
  	
  

Pilot	
  Test	
  Procedure	
  

The	
  Parties	
  collected	
  fresh	
  samples	
  of	
  the	
  leachate	
  from	
  the	
  LCHT	
  tanks	
  and	
  the	
  NIS	
  sump,	
  as	
  
well	
  as	
  a	
  sample	
  of	
  the	
  groundwater	
  from	
  PWDR-­‐1	
  (the	
  primary	
  groundwater	
  pumping	
  well),	
  
and	
  the	
  RWLFS	
  wells	
  for	
  the	
  purpose	
  of	
  performing	
  design	
  and	
  pilot	
  testing.	
  These	
  samples	
  
were	
  composited	
  by	
  the	
  Parties	
  to	
  roughly	
  simulate	
  the	
  composition	
  of	
  the	
  various	
  inlet	
  
streams	
  to	
  the	
  treatment	
  system.	
  

1. On	
  March	
  11,	
  2013	
  the	
  laboratory1	
  received	
  the	
  following	
  samples:	
  	
  
• 3	
  liters	
  of	
  composite	
  from	
  the	
  6	
  leachate	
  collection	
  tanks	
  (LCHT1-­‐5,	
  NIS	
  Sump)	
  that	
  

flow	
  untreated	
  into	
  LS-­‐1	
  as	
  leachate;	
  and	
  
• 3	
  liters	
  of	
  composite	
  from	
  RWLFS,	
  NIS	
  and	
  the	
  SIS	
  wells	
  which	
  flow	
  untreated	
  into	
  

LS-­‐1	
  as	
  groundwater;	
  and	
  	
  
• 6	
  liters	
  of	
  composite	
  from	
  PWDR1	
  groundwater	
  that	
  flows	
  untreated	
  into	
  the	
  Metals	
  

Removal	
  Vat	
  and	
  is	
  the	
  primary	
  groundwater	
  pumping	
  well.	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  Laboratory	
  as	
  used	
  herein	
  refers	
  to	
  Meritech,	
  Inc.	
  of	
  Reidsville,	
  NC,	
  a	
  NC	
  certified	
  laboratory.	
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2. Upon	
  receipt	
  the	
  laboratory	
  decanted	
  the	
  PWDR1	
  water	
  for	
  BOD5,	
  COD,	
  TSS,	
  TDS,	
  Fe++,	
  
Fe+++,	
  TOC,	
  U.S.	
  EPA	
  Method	
  8260,	
  and	
  1,4-­‐dioxane	
  testing.	
  (Tracked	
  internally	
  at	
  the	
  
laboratory	
  as	
  Sample	
  #1,	
  Initial	
  Groundwater).	
  

3. Also	
  upon	
  receipt,	
  the	
  composite	
  of	
  the	
  leachate	
  samples	
  was	
  combined	
  with	
  the	
  
RWLFS,	
  NIS	
  and	
  SIS	
  groundwater,	
  at	
  a	
  ratio	
  of	
  60%	
  groundwater	
  and	
  40%	
  leachate	
  to	
  
simulate	
  the	
  anticipated	
  composition	
  of	
  the	
  feed.	
  That	
  mixture	
  was	
  then	
  poured	
  off	
  for	
  
BOD5,	
  COD,	
  TSS,	
  TDS,	
  Fe++,	
  Fe+++,	
  TOC,	
  U.S.	
  EPA	
  Method	
  8260,	
  and	
  1,4-­‐dioxane	
  testing.	
  
(tracked	
  internally	
  at	
  the	
  laboratory	
  as	
  Sample	
  #2).	
  

4. On	
  March	
  14,	
  2013	
  the	
  laboratory	
  split	
  sample	
  #2	
  into	
  3	
  sub-­‐samples,	
  and	
  adjusted	
  the	
  
pH	
  of	
  one	
  sample	
  to	
  7.5-­‐8.0	
  (7.7	
  SU	
  actual	
  pH)	
  with	
  0.2N	
  NaOH	
  (tracked	
  internally	
  at	
  the	
  
laboratory	
  as	
  Stage	
  2	
  High	
  pH	
  Sample),	
  one	
  sample	
  to	
  3.5-­‐4.0	
  (3.5	
  SU	
  actual	
  pH)	
  using	
  
0.2	
  N	
  H2SO4	
  (tracked	
  internally	
  at	
  the	
  laboratory	
  as	
  Stage	
  2	
  Low	
  pH	
  Sample),	
  and	
  left	
  
the	
  third	
  sample	
  unchanged	
  (7.0	
  SU	
  actual	
  pH,	
  tracked	
  internally	
  at	
  the	
  laboratory	
  as	
  
Stage	
  2	
  Unchanged	
  pH	
  Sample). 

5. All	
  three	
  Stage	
  2	
  samples	
  were	
  then	
  aerated	
  with	
  fine	
  bubble	
  diffusion	
  for	
  two	
  hours	
  
using	
  a	
  1”	
  “airstone	
  manifold	
  apparatus”	
  and	
  an	
  air	
  pump. 

6. After	
  aeration,	
  all	
  three	
  Stage	
  2	
  samples	
  were	
  allowed	
  to	
  settle	
  for	
  2	
  hours. 
7. Addition	
  of	
  the	
  Iron	
  Sulfate	
  to	
  the	
  low	
  pH	
  sample	
  to	
  bring	
  the	
  total	
  Iron	
  concentration	
  to	
  

approximately	
  50	
  mg/L	
  was	
  omitted	
  because	
  total	
  Iron	
  concentration	
  in	
  this	
  mix	
  was	
  
found	
  to	
  be	
  higher	
  than	
  50	
  mg/L	
  (69.1	
  mg/L). 

8. Stage	
  2	
  low	
  pH	
  sample	
  was	
  then	
  titrated	
  with	
  30%	
  Hydrogen	
  Peroxide	
  at	
  a	
  ratio	
  of	
  1	
  
part	
  iron	
  per	
  25	
  parts	
  hydrogen	
  peroxide	
  to	
  simulate	
  a	
  Fenton’s	
  reagent	
  reaction.	
  
(Amount	
  was	
  calculated	
  to	
  be	
  4.7	
  ml	
  H2O2)	
   

9. Stage	
  2	
  low	
  pH	
  sample	
  was	
  slowly	
  mixed	
  for	
  1	
  hour,	
  while	
  maintaining	
  the	
  pH	
  between	
  
3.5	
  and	
  4.0	
  (sample	
  did	
  not	
  change	
  pH). 

10. The	
  top	
  part	
  of	
  the	
  Stage	
  2	
  samples	
  was	
  poured	
  off	
  for	
  the	
  following	
  tests:	
  the	
  high	
  pH	
  
sample	
  for	
  parameters-­‐	
  BOD5,	
  COD,	
  TSS,	
  TDS,	
  Fe++,	
  Fe+++,	
  TOC;	
  the	
  unchanged	
  sample	
  for	
  
parameters	
  BOD5,	
  COD,	
  TSS,	
  TDS,	
  Fe++,	
  Fe+++,	
  TOC;	
  and	
  the	
  low	
  pH	
  sample	
  for	
  BOD5,	
  
COD,	
  TSS,	
  TDS,	
  Fe++,	
  Fe+++,	
  TOC,	
  8260,	
  and	
  1,4-­‐dioxane. 

11. We	
  then	
  decanted	
  liquid	
  from	
  all	
  Stage	
  2	
  samples	
  separately,	
  mixing	
  PWDR1	
  
groundwater	
  into	
  each	
  sample	
  at	
  a	
  ratio	
  of	
  60%	
  PWDR1	
  and	
  40%	
  sample	
  solution,	
  
forming	
  three	
  separate	
  Stage	
  3	
  samples. 

12. All	
  Stage	
  3	
  samples	
  were	
  aerated	
  for	
  two	
  hours	
  simulating	
  the	
  fine	
  bubble	
  diffusion	
  
again	
  using	
  the	
  1”	
  airstone	
  manifold	
  apparatus	
  and	
  air	
  pump. 

13. After	
  aeration	
  all	
  three	
  samples	
  were	
  filtered	
  through	
  a	
  50-­‐micron	
  filter	
  media	
  and	
  the	
  
filtrate	
  was	
  poured	
  off	
  to	
  test	
  for	
  all	
  parameters	
  BOD,	
  COD,	
  TSS,	
  TDS,	
  Fe++,	
  Fe+++,	
  TOC,	
  
U.S.	
  EPA	
  Method	
  8260,	
  and	
  1,4-­‐dioxane.	
  

The	
  Parties	
  determined	
  that	
  after	
  the	
  laboratory	
  composited	
  the	
  PWR-­‐1	
  and	
  RWLFS	
  and	
  SIS	
  
samples	
  and	
  aerated	
  the	
  solution,	
  there	
  was	
  little	
  effect	
  on	
  BOD5	
  and	
  COD	
  unless	
  they	
  lowered	
  
the	
  pH.	
  However	
  at	
  neutral	
  and	
  high	
  pH	
  they	
  did	
  show	
  a	
  marked	
  reduction	
  in	
  iron.	
  Both	
  the	
  
unchanged	
  and	
  high	
  pH	
  samples	
  were	
  lower	
  in	
  iron	
  than	
  the	
  low	
  pH	
  sample.	
  Following	
  that	
  
through	
  to	
  the	
  Stage	
  3	
  sample	
  results	
  the	
  laboratory	
  indicated	
  about	
  the	
  same	
  final	
  
concentration	
  whether	
  or	
  not	
  they	
  raised	
  the	
  pH.	
  However,	
  the	
  concentration	
  indicated	
  was	
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well	
  within	
  the	
  levels	
  that	
  can	
  be	
  managed	
  in	
  the	
  Metals	
  Removal	
  Vat	
  and	
  tolerated	
  by	
  the	
  
downstream	
  final	
  treatment	
  systems.	
  See	
  Attachment	
  1	
  for	
  the	
  laboratory	
  report	
  and	
  results.	
  

From	
  these	
  results	
  it	
  was	
  determined	
  that	
  running	
  at	
  high	
  pH	
  is	
  the	
  best	
  alternative	
  but,	
  the	
  
Parties	
  are	
  not	
  certain	
  why	
  there	
  was	
  little	
  or	
  no	
  reduction	
  in	
  iron	
  indicated	
  as	
  a	
  result	
  of	
  the	
  
initial	
  aeration	
  during	
  Stage	
  2.	
  	
  Regardless	
  of	
  the	
  need	
  to	
  reduce	
  iron	
  it	
  was	
  determined	
  that	
  
aeration	
  at	
  the	
  LS-­‐1	
  inlet	
  should	
  be	
  included	
  in	
  the	
  modified	
  process	
  to	
  eliminate	
  the	
  risks	
  
associated	
  with	
  the	
  possibility	
  of	
  methane	
  being	
  present	
  in	
  the	
  leachate.	
  Aeration	
  should	
  also	
  
help	
  remove	
  some	
  of	
  the	
  VOCs	
  and	
  cVOCs	
  at	
  that	
  point,	
  as	
  well	
  as	
  help	
  to	
  maintain	
  aerobic	
  
conditions	
  regardless	
  of	
  the	
  proportion	
  of	
  leachate	
  mixed	
  into	
  the	
  groundwater	
  or	
  the	
  length	
  of	
  
storage	
  in	
  the	
  treatment	
  tanks	
  at	
  LS-­‐1.	
  	
  

Metals	
  Removal	
  Upgrade	
  
The	
  metals	
  removal	
  upgrade	
  consists	
  of	
  adding	
  an	
  aeration	
  tank	
  to	
  the	
  flow	
  path	
  at	
  LS-­‐1.	
  The	
  
aeration	
  tank	
  will	
  employ	
  ceramic	
  fine	
  bubble	
  diffusers	
  to	
  aerate	
  the	
  combined	
  leachate	
  and	
  
groundwater	
  flow	
  exiting	
  the	
  inlet	
  manifolds	
  in	
  LS-­‐1.	
  It	
  was	
  determined	
  that	
  all	
  of	
  the	
  leachate	
  
and	
  groundwater	
  entering	
  the	
  system	
  would	
  be	
  collected	
  in	
  a	
  large	
  (approximately	
  4,200	
  
gallon)	
  tank	
  that	
  is	
  aerated	
  by	
  ceramic	
  fine	
  bubble	
  diffusion.	
  That	
  tank	
  will	
  overflow	
  into	
  a	
  surge	
  
tank	
  inside	
  LS-­‐1	
  before	
  it	
  is	
  pumped	
  up	
  to	
  the	
  existing	
  LS-­‐2.	
  This	
  piping	
  exists	
  and	
  will	
  simply	
  be	
  
revised	
  to	
  direct	
  the	
  flow	
  into	
  the	
  new	
  “Filter	
  Building.”	
  	
  

It	
  was	
  determined	
  the	
  “Media	
  Filters”	
  would	
  not	
  adequately	
  handle	
  the	
  flow	
  anticipated.	
  
Further	
  investigation	
  determined	
  that	
  the	
  main	
  treatment	
  structure	
  floors	
  would	
  be	
  unable	
  to	
  
support	
  filter	
  bodies	
  of	
  the	
  size	
  needed	
  for	
  proper	
  filtration.	
  With	
  properly	
  sized	
  filter	
  bodies,	
  
the	
  vessels	
  were	
  estimated	
  to	
  be	
  4	
  feet	
  in	
  diameter	
  and	
  6	
  feet	
  tall.	
  In	
  round	
  numbers	
  that	
  
meant	
  the	
  total	
  weight	
  of	
  a	
  single	
  vessel	
  would	
  be	
  approximately	
  7,000	
  pounds.	
  

That	
  lead	
  to	
  the	
  decision	
  the	
  filters	
  and	
  associated	
  equipment	
  needed	
  to	
  be	
  installed	
  in	
  a	
  new	
  
30	
  by	
  30	
  foot	
  metal	
  structure	
  constructed	
  on	
  a	
  concrete	
  pad	
  designed	
  to	
  support	
  the	
  filter	
  
bodies,	
  and	
  to	
  provide	
  aeration	
  and	
  filtration	
  of	
  the	
  entire	
  flow	
  of	
  groundwater	
  and	
  leachate	
  
prior	
  to	
  its	
  entry	
  into	
  the	
  main	
  treatment	
  structure.	
  	
  

The	
  new	
  Filter	
  Building	
  will	
  receive	
  the	
  flow	
  from	
  LS-­‐1	
  and	
  mix	
  it	
  with	
  the	
  flow	
  from	
  PWDR-­‐1	
  
and	
  certain	
  SIS	
  wells	
  in	
  an	
  aerated	
  tank	
  to	
  provide	
  a	
  relatively	
  consistent	
  50	
  GPM.	
  A	
  vertical	
  
flat-­‐bottomed	
  tank	
  with	
  the	
  fine	
  bubble	
  ceramic	
  diffusers	
  will	
  be	
  used	
  for	
  initial	
  mixing	
  and	
  
aeration.	
  Aeration	
  at	
  this	
  point	
  will	
  help	
  reduce	
  the	
  VOC	
  and	
  cVOC	
  loading	
  on	
  the	
  air	
  stripper	
  
influent	
  thereby	
  improving	
  its	
  efficiency,	
  further	
  oxidize	
  metals	
  and	
  remove	
  any	
  remaining	
  
methane	
  prior	
  to	
  it	
  being	
  further	
  distributed	
  throughout	
  the	
  building.	
  The	
  aeration	
  tank	
  will	
  
gravity	
  overflow	
  into	
  a	
  equalization	
  tank	
  before	
  it	
  is	
  pumped	
  through	
  a	
  set	
  of	
  50-­‐micron	
  fixed	
  
bed	
  filters	
  designed	
  to	
  process	
  50	
  GPM.	
  Those	
  filters	
  will	
  be	
  backwashed	
  through	
  another	
  bag	
  
filter	
  to	
  capture	
  the	
  solids	
  down	
  to	
  50	
  micron	
  with	
  the	
  liquid	
  being	
  returned	
  to	
  the	
  system	
  for	
  
further	
  processing.	
  Solids	
  from	
  the	
  solids	
  filter	
  will	
  be	
  properly	
  characterized	
  and	
  stored,	
  
handled	
  and	
  disposed	
  in	
  accordance	
  with	
  the	
  North	
  Carolina	
  regulations.	
  

Effluent	
  from	
  the	
  filters	
  will	
  be	
  sent	
  to	
  the	
  six-­‐tray	
  air	
  stripper	
  which	
  will	
  be	
  relocated	
  to	
  the	
  
Filter	
  Building.	
  Effluent	
  from	
  the	
  air	
  stripper	
  will	
  be	
  pumped	
  back	
  into	
  the	
  main	
  treatment	
  
structure	
  through	
  a	
  newly	
  installed	
  3”	
  line	
  inside	
  of	
  LS-­‐2	
  which	
  will	
  discharge	
  into	
  the	
  Metals	
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Removal	
  Vat.	
  The	
  remaining	
  process	
  flow	
  will	
  be	
  as	
  described	
  in	
  the	
  PCR.	
  Attachment	
  2	
  to	
  this	
  
report	
  is	
  a	
  set	
  of	
  drawings	
  showing	
  the	
  proposed	
  revisions,	
  and	
  more	
  detailed	
  information.	
  	
  

Remedial	
  Construction	
  Work	
  Remaining	
  
Due	
  to	
  delays	
  in	
  acquiring	
  the	
  requisite	
  building	
  permit,	
  work	
  on	
  the	
  filtration	
  building	
  was	
  
delayed	
  during	
  the	
  second	
  quarter	
  of	
  2013.	
  All	
  of	
  the	
  equipment	
  with	
  the	
  exception	
  of	
  the	
  
tanks	
  is	
  at	
  the	
  site	
  at	
  this	
  time.	
  

The	
  following	
  activities	
  remain	
  to	
  complete	
  the	
  construction	
  and	
  implementation	
  of	
  this	
  
modification:	
  

Lift	
  Station-­‐1	
  

Complete	
  except	
  for	
  the	
  installation	
  of	
  the	
  aeration	
  tank.	
  

Lift	
  Station-­‐2	
  

Complete	
  except	
  for	
  the	
  modifications	
  for	
  the	
  filter	
  building	
  that	
  are	
  in	
  progress.	
  

Main	
  Treatment	
  Structure	
  

Complete	
  except	
  for	
  the	
  modifications	
  for	
  the	
  filter	
  building	
  that	
  are	
  in	
  progress.	
  

Filter	
  Building	
  

Building	
  permits	
  were	
  applied	
  for	
  in	
  April	
  and	
  were	
  received	
  on	
  June	
  10,	
  2013.	
  	
  	
  We	
  are	
  
installing	
  the	
  grounding	
  mat	
  and	
  concrete	
  pad	
  at	
  this	
  time	
  and	
  will	
  proceed	
  from	
  there	
  
directly	
  into	
  pouring	
  the	
  pad	
  and	
  erecting	
  the	
  building.	
  

Summary	
  
The	
  remedial	
  activities	
  are	
  now	
  on	
  schedule	
  to	
  be	
  completed	
  by	
  the	
  date	
  approved	
  by	
  NCDENR	
  
in	
  TM	
  E-­‐7.	
  Everything	
  known	
  to	
  be	
  necessary	
  to	
  begin	
  the	
  startup	
  and	
  testing	
  of	
  the	
  system	
  is	
  
either	
  in	
  the	
  process	
  of	
  being	
  installed,	
  or	
  has	
  been	
  completed,	
  tested	
  and	
  is	
  ready	
  to	
  be	
  placed	
  
in	
  service.	
  The	
  system	
  startup	
  testing	
  will	
  resume	
  as	
  soon	
  as	
  the	
  filter	
  building	
  modifications	
  are	
  
complete.	
  	
  

This	
  system	
  requires	
  a	
  phased	
  startup	
  in	
  which	
  each	
  phase	
  is	
  followed	
  by	
  a	
  series	
  of	
  tests	
  
which,	
  when	
  successfully	
  completed,	
  allows	
  the	
  system	
  to	
  progress	
  to	
  the	
  next	
  phase.	
  The	
  final	
  
phase	
  is	
  complete	
  when	
  the	
  system	
  is	
  in	
  full	
  operation	
  processing	
  50	
  gallons	
  per	
  minute	
  (GPM)	
  
of	
  combined	
  leachate	
  and	
  groundwater.	
  The	
  testing	
  is	
  scheduled	
  to	
  be	
  complete	
  and	
  the	
  
system	
  ready	
  for	
  full	
  operation	
  on	
  or	
  about	
  December	
  31,	
  2013.	
  

Please	
  contact	
  Mr.	
  Gary	
  D.	
  Babb	
  (919-­‐325-­‐0696)	
  or	
  James	
  C.	
  LaRue	
  (281-­‐431-­‐3571)	
  if	
  there	
  are	
  
any	
  questions	
  or	
  comments.	
  Please	
  direct	
  correspondence	
  related	
  to	
  this	
  matter	
  to:	
  

Gary	
  D.	
  Babb,	
  P.G.	
  
Seaboard	
  Group	
  II	
  and	
  City	
  of	
  High	
  Point	
  
c/o	
  Babb	
  &	
  Associates,	
  P.A.	
  
P.O.	
  Box	
  37697	
  
Raleigh,	
  NC	
  27627.	
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Communications	
  via	
  electronic	
  mail	
  should	
  be	
  directed	
  to	
  gbabb@nc.rr.com	
  and	
  
jlarue@swenv.com.	
  

Respectfully,	
  

Seaboard	
  Group	
  II	
  and	
  City	
  of	
  High	
  Point	
  

	
   	
  
James	
  C.	
  LaRue	
  
Seaboard	
  Group	
  II	
  

Gary	
  D.	
  Babb,	
  P.G.	
  
City	
  of	
  High	
  Point	
  

cc	
   Amos	
  Dawson,	
  Esq.	
  Counsel	
  
	
   Chris	
  Thompson	
  -­‐	
  City	
  of	
  High	
  Point	
  
	
   Randy	
  Smith	
  -­‐	
  Seaboard	
  Remediation	
  Trust	
  
	
   Jackie	
  Drummond	
  –	
  NCDENR	
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PANEL: LP1 240Y/120 VOLT, 1PH, 4W, 60 Hz
LOCATION: FILTER BUILDING 60 AMP MLO
FED FROM: PP1 VIA TX1 X AMP MAIN BREAKER

MINIMUM AIC RATING: 14

CO
ND

 S
IZ

E 

W
IR

E 
SI

ZE

AM
P 

TR
IP

PO
LE

S

DESIGNATION VOLT- 
AMPS NO. NO. VOLT- 

AMPS DESIGNATION

PO
LE

S

AM
P 

TR
IP

W
IR

E 
SI

ZE

CO
ND

 S
IZ

E 

3/4 12 20 1 LIGHT 300 1 550 2 250 H202 TANK FEED PUMP 1 20 12 3/4
3/4 12 20 1 RECEPTACLE 900 3 1150 4 250 CAUSTIC TANK FEED PUMP 1 20 12 3/4
3/4 12 20 1 EXHAUST FAN 250 5 400 6 150 PH 1 20 12 3/4
- - 20 1 SPARE 0 7 150 8 150 LEL 1 20 12 3/4
- - 20 1 SPARE 0 9 0 10 0 SPARE 1 20 -
- - 20 1 SPARE 0 11 0 12 0 SPARE 1 20 - -
- - 20 1 SPARE 0 13 0 14 0 SPARE 1 20 - -
- - 20 1 SPARE 0 15 0 16 0 SPARE 1 20 - -
- - 20 1 SPARE 0 17 0 18 0 SPARE 1 20 -
- - 20 1 SPARE 0 19 0 20 0 SPARE 1 20 - -
- - 20 1 SPARE 0 21 0 22 0 SPARE 1 20 - -
- - 20 1 SPARE 0 23 0 24 0 SPARE 1 20 - -
- - 20 1 SPARE 0 25 0 26 0 SPARE 1 20 -
- - 20 1 SPARE 0 27 0 28 0 SPARE 1 20 - -
- - 20 1 SPARE 0 29 0 30 0 SPARE 1 20 - -

TOTALS PER PHASE 1010 1300
TOTALS AMPS PER PHASE 8 11

NOTES: 

TOTAL CONNECTED LOAD (VA) 2,310

DEVICEDEVICE BRANCH CIRCUIT BRANCH CIRCUIT

PHASE LOAD
(VOLT-AMPS)

L1 L2

VOLTAGE:
MAINS

UNITIZED SWITCHGEAR KAFLUSH

SHUNT TRIP
* LOCK ON 

100% NEUTRAL BUS

MOUNTING: SURFACEX
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